Introduction and hypothesis The purpose of this study is to validate Spanish versions of the Pelvic Floor Distress Inventory (PFDI) and Pelvic Floor Impact Questionnaire (PFIQ). Methods Spanish versions were developed using back translation and validation was performed by randomizing bilingual women to complete the Spanish or English versions of the questionnaires first. Weighted kappa statistics assessed agreement for individual questions; interclass correlation coefficients (ICC) compared primary and subscale scores. Cronbach's alpha assessed internal consistency of Spanish versions. To detect a 2.7 point difference in scores with 80% power and alpha of 0.05, 44 bilingual subjects were required. Results Individual questions showed good to excellent agreement (kappa>0.6) for all but eight questions on the PFIQ. ICCs of primary and subscale scores for both questionnaires showed excellent agreement. (All ICC> 0.79). All Cronbach's alpha values were excellent (>0.84) for the primary scales of both questionnaires. Conclusions Valid and reliable Spanish versions of the PFIQ and PFDI have been developed.
Introduction
The Pelvic Floor Distress Inventory (PFDI) and Pelvic Floor Impact Questionnaire (PFIQ) are validated and reliable symptom severity and condition-specific quality of life questionnaires [1] . These companion questionnaires are widely used by both researchers and clinicians who treat women with pelvic floor disorders and provide an accurate measure of pelvic organ prolapse, urinary, and colorectalanal symptom severity, bother and quality of life changes, and have proven responsiveness to change [2] .
Both questionnaires were developed in English and therefore limit the participation of other cultural and language groups, including Hispanics. Hispanics comprise one of the fastest growing populations in the United States. In 2000, the US Census Bureau estimated that 32.8 million Hispanics reside in the United States and that by the year 2050 one in four women will identify themselves as Latina [3, 4] . Although many Hispanics living in the US are bilingual, Spanish often remains their preferred language and for recent immigrants, Spanish may be their only language. We aimed to create valid, reliable, and culturally sensitive Spanish versions of the PFDI and PFIQ.
Materials and methods
The PFDI is a 46-item condition-specific symptom questionnaire that consists of three primary scales; the Urinary Distress Inventory (UDI scores range 0-300), Pelvic Organ Prolapse Distress Inventory (POPDI scores range 0-300) and ColoRectal-Anal Distress Inventory (CRADI scores range 0-400). Each of the primary scales is further divided into subscales. The UDI has Obstructive, Irritative/Discomfort and Stress subscales, the POPDI has General, Anterior and Posterior subscales, and the CRADI has Obstructive, Incontinence, Pain/Irritation, and Rectal Prolapse subscales [1] .
The PFIQ, a condition-specific measure of functional status, has 93 questions and contains three primary scales; Urinary Impact Questionnaire (UIQ), the Pelvic Organ Prolapse Impact (POPIQ), and the Colo-Rectal-Anal Impact (CRAIQ). Each of the primary scales is further subdivided into four subscales including Travel, Social, Emotional, and Physical Activity. Each primary scale of the PFIQ has scores which range from 0-400. Higher scores on both the PFIQ and the PFDI reflect greater pelvic floor dysfunction [1] .
Validation and reliability testing of the questionnaires was conducted in two phases. In the first phase, a translation-back translation method was utilized to generate a single Spanish translation of each questionnaire reflective of the content and meaning of the original English questionnaires [5, 6] . English versions of the PFIQ and PFDI were translated into Spanish by three independent researchers fluent in Spanish, English, and medical terminology. Independent bilingual medical personnel then translated the three Spanish versions back to English for each questionnaire. The newly created English versions were then compared to the original English versions to ensure comparability of language and similarity of interpretation. Comparability of language refers to the formal similarity of words, phrases, and sentences. Similarity of interpretability refers to the degree to which the two versions engender the same response even if the exact wording varies. A scoring system was utilized in order to determine which of the three Spanish translations would be used [5] . (Table 1 ) Seven investigators compared each English back-translated version of each question from the PFIQ and PFDI to the original English versions with an item-by-item rating using Likert scales ranging from 1 (extremely comparable/extremely similar) to 7 (not at all comparable /not at all similar).
Based on the above methodology, a 'final' back-translation version of the instrument was adopted. Using the standard back-translation methodology this would have been the final step in the translation of the instrument. To incorporate the principles associated with newer methodologies of instrument translation, such as community review, these 'final' versions were then reviewed by bilingual translators. These translators each reviewed the instrument, from the point of view of the targeted community, evaluating the items in the instrument not relative to the linguistic meaning, but relative to cultural appropriateness (meaning of the item culturally) and sensitivity. Based on this review additional corrections were made to each of the instruments, which resulted in the final version of the instruments.
In phase two of the study, bilingual women with pelvic floor disorders who could read both English and Spanish were recruited from the general gynecology and urogynecology clinics from the University of New Mexico Health Sciences Center, St. Luke's Roosevelt Hospital Center in New York, University of Texas Southwestern Medical Center, and University of Illinois at Chicago. Four sites throughout the country were chosen to reflect differences in dialect that may exist geographically.
Institutional review board approval was obtained for each facility that participated in the study. All women provided written informed consent before completing questionnaires. Inclusion criteria included all women over the age of 18 who stated that they were able to read both English and Spanish, and provided an affirmative answer to the question "Do you have symptoms of urine leaking, pressure in the vagina, or the feeling that things are falling out of the vagina?" All participants provided personal information including age, parity, ethnicity, race, primary language spoken at home and highest level of education. Women were randomized to complete either the English or Spanish versions first followed by the alternative language versions (Fig. 1) . Randomization was assigned by the consenting investigator using a random number table in blocks of four. Assignments were kept in sealed, sequentially numbered opaque envelopes and were opened after written consent was obtained. In order to establish test-retest reliability, all subjects were asked to repeat the Spanish versions within 1-2 weeks.
Agreement between versions (English-Spanish and Spanish-Spanish) was assessed by weighted kappa statistics for individual questions. Kappa scores reflect the following agreement: for scores of <0.2 poor, 0.21-0.4 fair, 0.41 to 0.6 moderate, 0.61-0.8, good and >0.81 near perfect [2] . Interclass correlation coefficients (ICC) were calculated to compare primary and subscale scores. Interclass correlation coefficients of 0.41-0.6 were considered moderate agreement, 0.61-0.8 good agreement, and 0.81 or more excellent agreement [7] . Cronbach's alpha coefficient was used to assess the internal consistency of the new Spanish versions with 0.7-0.8 moderate, 0.81-0.9 good, and >0.9 excellent internal consistency [8] . Differences in mean scores were assessed with Wilcoxon signed-rank test. Descriptive statistics were used to report patient characteristics. In order to detect a 2.7 point difference in scores with 80% power and alpha of 0.05, 44 bilingual subjects were required [7] .
Results
For Phase 1 of the validation, both the PFDI and PFIQ individual questions had comparability of language scores ranging from 1.00-3.50 (PFDI) and 1.00-2.50 (PFIQ), indicating moderate to excellent comparability. Similarity of interpretability scores for both questionnaires ranged from 1.00-2.83, indicating excellent interpretability [5] .
For Phase 2 of the study, 44 patients were consented and completed both English and Spanish versions of the PFDI and PFIQ. Twenty-two patients repeated the Spanish versions of both questionnaires. The mean age of patients was 49±13 years. Study subjects were representative of a number of different ethnic backgrounds and approximately half considered both Spanish and English their primary language ( Table 2) .
The PFDI demonstrated good to nearly perfect agreement between Spanish and English versions with weighted kappas ≥0.65 for all 46 individual questions. Interclass correlation coefficients for the UDI, POPDI, and the CRADI (primary scales of the PFDI) demonstrated excellent correlation with all ICC scores ≥0.95, as illustrated on the scatter plots in Fig. 2 . Excellent agreement was also noted for the three subscales of the UDI and POPDI where all ICCs were ≥0.9. For three of the four subscales of the CRADI, the ICCs were also ≥0.9. The rectal prolapse subscale of the CRADI was lower, but still excellent at 0.87. For the UDI, POPDI, and CRADI primary scales there were no significant differences between the Spanish and English mean scores (All P=0.17-0.96). Patients did have significantly higher English than Spanish scores on the incontinence subscale of the CRADI (19±25 English versus 16±24 Spanish, P=0.04, Wilcoxon signed-rank test).
The PFIQ demonstrated good to nearly perfect agreement between Spanish and English versions with weighted kappas ≥0.60 for all but eight individual questions; three questions in the CRAIQ scale and five questions in the POPIQ scale had kappas which ranged from 0.28-0.56. The PFIQ had excellent interclass correlations with all three primary scales (UIQ, POPIQ, and CRAIQ) ≥0.84 (Fig. 3) . For all 12 subscale comparisons of the PFIQ, ICCs were good to excellent at ≥0.79. No differences were noted in Equal numbers of women in both groups completed a second Spanish questionnaire. For test-retest reliability of the Spanish versions of both questionnaires, interclass correlations for the primary scales of the PFIQ ranged from 0.63 to 0.84, and the interclass correlations for primary scales of the PFDI ranged from 0.71 to 0.86, indicating good to excellent agreement. Cronbach's alpha for the three primary scales of the PFIQ were all ≥0.93 and for the three primary scales of the PFDI were ≥0.84. In addition, the individual items all had high correlations within their subscales, indicating that the Spanish version subscales are well supported by the individual questions. This is consistent with the items in the Spanish version supporting the factors defined in the original English version.
We performed a subset analysis of the questions utilized in the short versions of both questionnaires (PFDI-20 and PFIQ-7). Weighted kappas for questions in both the PFDI-20 and PFIQ-7 were all >0.60 except for one question in the POPIQ scale of the PFIQ-7. PFDI-20 and PFIQ-7 summary and scale scores demonstrated good to excellent agreement between English and Spanish versions with all ICC≥0.77. Mean Spanish and English summary and scale scores did not differ between questionnaires with the exception of scores for the UDI-6. The mean score of the Spanish version of the UDI-6 was higher than the English version (41.8±25.9 vs 38.4±29.2 P=0.04).
Discussion
Pelvic floor disorders are common and, although not life threatening, affect the quality of life of women who have these conditions. The PFDI and PFIQ are reliable and valid condition-specific questionnaires that measure symptom bother and quality of life in women with pelvic organ prolapse, urinary, and colo-rectal and anal problems [1, 2] . In addition, both questionnaires have proven sensitivity to change [9, 10] . Previous studies utilizing the PFDI and PFIQ have focused on Caucasian women [1, 2, 9] . The limited availability of valid versions of questionnaires in other languages may contribute to the under-representation of different ethnic and racial groups in pelvic floor studies.
Historically, the back translation methodology was the standard for translation of surveys. At the current time, there is a state of flux relative to standards for translation. While back translation methodologies as well as further validation in bilingual women are both accepted means of validating alternate language versions of questionnaires [5, 6] other methodologies are emerging. These methodologies range from simultaneous development of questionnaires in multiple languages to conducting intensive community reviews. Within this area standards are still evolving and a strong consensus of process as well as how to evaluate the surveys have yet to emerge [5] . In our work we utilized traditionally accepted methodologies associated with translation/backtranslation and augmented with a final external review intended to evaluate the cultural appropriateness and sensitivity of the questionnaire. Our results are similar to other Spanish translations of the PFIQ and PFDI with good to excellent ICC correlations for the primary scales and subscales [11] . For the PFDI, unlike previous investigators, we had good to excellent agreement for all individual questions in the questionnaire [11] . We also noted that the incontinence subscale of the CRADI had lower scores for the Spanish when compared to the English version; while others found that CRADI mean total scores had lower Spanish than English scores. Although we have no clear explanation for these findings, perhaps poorer correlation for bowel questions may be secondary to patient's reticence in reporting bowel complaints, while urinary incontinence and pelvic organ prolapse may not hold the same social stigma [11] .
Agreement for individual questions on the PFIQ were good to excellent with the exception of eight questions in the bowel and prolapse primary scales; while the previous study found poor agreement in four questions [11] . Questions that had a lack of diversity in responses had poorer kappas. Diversity in responses is necessary for kappa to provide a stable estimate [11] .
A limitation of this study is the use of bilingual patients. Bilingual women may not be fully representative of monolingual patients and these translated questionnaires are intended for use by monolingual patients. Recall bias was inevitable as each subject served as her own control, and may have contributed to a greater agreement between English and Spanish versions. We attempted to minimize this bias by randomizing women to complete alternate Spanish or English versions. In addition, unlike previous studies, we quantified our back translation methodology to provide rigorous Spanish versions for bilingual testing [11] .
We diversified our population by enrolling subjects at 4 different locations to reflect the regional and cultural differences of Spanish speaking women in the US, however, our Spanish versions are not validated in all social contexts in which Spanish is spoken.
Another limitation of this study was that construct validity was not established because we did not use objective assessments of type or symptom severity of the pelvic floor condition [1] . However, all women who participated in the study presented to our clinics with complaints of pelvic floor dysfunction and were not medical personnel who may have greater knowledge of pelvic floor dysfunction than clinic patients.
Unlike previous studies we also investigated the testretest reliability of the Spanish versions of the questionnaires by having 22 women complete questionnaires after at least a 1-week period, with good to excellent reliability.
Although a preliminary power analysis was performed, a post hoc analysis was also performed based on the number of participants in the study. Using the variability obtained in the study for the paired comparison of the English and Spanish versions of the PFDI, the detectable differences for the primary scales of the PFDI (UDI, POPDI, and CRADI) Fig. 3 Scatter plots of the PFIQ primary scores. a Incontinence Impact Questionnaire (IIQ). b Colo-Rectal-Anal Impact Questionnaire (CRAIQ). c Pelvic Organ Prolapse Impact Questionnaire (POPIQ) are 3.2, 8.6, and 8.8 points respectively with 80% power and alpha=0.05. These differences are 1%, 3%, and 2% of the maximum score for each scale respectively, and illustrate that we were able to detect small differences between Spanish and English versions. In addition a post hoc power analysis of our sample size of 22 women for test retest reliability was adequate to detect a 14% difference in the 6 scales of the two questionnaires with 80% power and alpha of 0.05.
Short versions of the PFDI and PFIQ are valid, reliable and sensitive to change [12] . We performed a subset analysis of the questions utilized in the short versions of the PFDI and PFIQ and confirmed good to excellent agreement for the individual questions as well as good to excellent interclass correlations for primary scales and summary scores.
Our aim was to create valid and reliable Spanish versions of the PFDI and PFIQ, using a rigorous back translation methodology, followed by further validation in a population of bilingual women. The versions of the questionnaires developed here perform similarly to their English versions, are valid and reliable, and can be used to evaluate the impact of pelvic floor disorders in Spanishspeaking women. Use of Spanish questionnaires allows representation of Hispanic women in research and valid assessment of outcomes of their clinical care.
Instrucciones: Algunas mujeres consideran que los síntomas de la vejiga, intestinos o vagina afectan sus actividades, relaciones personales y sentimientos. Para cada pregunta, marque con una X la respuesta que mejor describa cuánto sus actividades, relaciones personales o sentimentos se han visto afectados por sus síntomas o condiciones de la vejiga, intestinos o vagina en los últimos tres (3) meses. Por favor asegúrese de marcar una respuesta en cada una de las 3 columnas para cada pregunta. Gracias por su cooperación.
